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When we initiate our work life, the intention to do it is to guarantee our self-sustainability. 
As life goes by, we end our work life and start a retirement period. It is important to 
guarantee a self-sustainable income in this period of life and opt to subscribe a Defined 
Benefit (DB) Occupational Pension Scheme (OPS), is a viable way to do it.  
The aim of this work is to understand which can be components that impact (DB) (OPS) 
in number and in value by association. This means by increasing the final amount of a 
particular pension plan this can increase the total number of (DB) (OPS) in the population 
that we decided to study.  
As United Kingdom (UK) pension system has been conducted a serial Reform Acts that 
is gender discriminatory, we also perform the considerations that we intend as necessary 
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Quando iniciamos uma carreira profissional, a intenção é garantir autossustentabilidade. 
À medida que a vida vai passando terminamos esse ciclo de carreira profissional e 
iniciamos um período de reforma. É importante garantir um rendimento auto sustentável 
nesta fase de vida e optar por subscrever um regime de pensões de Benefício Definido é 
uma forma viável de o fazer. 
O objetivo deste trabalho é entender quais poderão ser principais componentes que 
impactam o comportamento dos Planos Ocupacionais de Benefício Definido em número 
e valor. Isso significa que aumentando o valor final de um plano de pensão em particular, 
poderemos aumentar o número total de Planos Ocupacionais de Benefício Definido para 
a população que decidimos estudar. 
Como o sistema de Pensões do Reino Unido foi caracterizado por uma série de reformas 
discriminatórias em género, decidimos incluir uma secção com os comentários que 
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List of Formulas 
(1)  𝑇𝑁𝑅𝐷 = 𝑇𝐷𝑂𝐿 × 𝑃𝑎𝑠𝑡 𝑟𝑒𝑣 × (1 + 𝐶𝑃𝐼)         
(2)  𝑇𝐷𝑂𝐶 =  𝑇𝑁𝑅𝐷 × 𝐴𝑛𝑛𝑢𝑖𝑡𝑦 × (1 + 𝑖)           
(3)  𝑇𝑜𝑡𝑎𝑙 𝑃𝑒𝑛𝑠𝑖𝑜𝑛 𝑎𝑡 𝐷𝑂𝐿 = 𝐹𝑖𝑛𝑎𝑙 𝑃𝑒𝑛𝑠𝑖𝑜𝑛𝑎𝑏𝑙𝑒 𝑆𝑎𝑙𝑎𝑟𝑦 × 𝑆𝑒𝑟𝑣𝑖𝑐𝑒 × 𝐴𝑐𝑐𝑟𝑢𝑎𝑙 
(4)  𝑇𝑜𝑡𝑎𝑙 𝐷𝐵 𝑂𝑃𝑆 = 𝛽 + 𝛽 𝐶𝑃𝐼 + 𝛽 𝑅𝑃𝐼 + 𝛽 𝐺𝑖𝑙𝑡10 + 𝛽 𝑆𝑎𝑡 +𝛽 𝐿𝑎𝑏𝑜𝑟 + 𝛽 𝑀𝑜𝑟𝑡 + 𝜀  
I. Introduction 
 
(DB) (OPS) are very particular pension instruments that need a lot of attention and work 
of Actuaries. In order to understand how can increase the number of (UK) (DB) (OPS), 






we decided to conduct an experience by choosing some variables that we think that can 
influence the behaviour of the total number of (DB) (OPS) plans. So, testing some 
relationships we end up with some interesting conclusions that we will share on the 
respective section of this work.  
We initially start approaching this theme with an historical background of the (UK) 
pension system, so we can have a sense of how long this pension reforms have been settle 
and implemented, so we can understand that (UK) is one of the Countries with a long 
History on pension plans and specific with (DB) (OPS). This can be founded on Section 
II. Literature Review.  
After a long description of a broad of reforms, we start describing all the main 
components of (DB) (OPS) by state specific comments on each of the components and 
the respective impact of them for the total number of (DB) plans in (UK) context. This 
can be found on Section III. Methodology and Results. 
During our research project, we discover that along the years there have been some gender 
discrimination treatment on the pensions, so we also state some comments about Gender 
Analysis that can be founded on the second part of III. Methodology and Results. 
We decided to point some of the Conclusions and Limitations on this work, so we open 
a window for further researchers to continuously analyse some specificities that can be 
developed on (UK) (DB) (OPS).   
 
II. Literature Review 
 






1) General Review 
When we are analysing a particular issue it is extremely important to understand why this 
issue matters and what other Researchers have learn about that, so in order to have an 
ample view of the (UK) pension system, in this section, we will focus on how this system 
was being developed and essentially pointed out some of the most important Reform Acts 
that have been adopted by (UK) system.  
The first (UK) pension schemes were for public servants. They were a reward for loyal 
service and were paid by the Government from its revenues. These schemes have 
developed into the range of public service pension schemes. Outside the public services, 
(OPS) based in the (UK), have historically been established under trust and that is now a 
legal requirement for the majority of schemes outside of the public sector. (Government, 
H.M., 2014)  
The (UK) pension system is a mixture of insurance-based state provision in the form of a 
Basic State Pension (BSP) and State Second Pension (S2P), means-tested benefits in the 
form of ‘pension credit’ and other income-related benefits. 
The current level of pension system complexity in the (UK) has arisen through a series of 
incremental reforms that have taken place since the middle of the last Century. (Price, D. 
2007)  
2) Concept of (DB) (OPS) 
We first need to clarify what is (DB) (OPS)1. This type of pensions are pensions in which 
the benefit is determined as a function of the worker’s past pensionable earnings. They 
                                                          
1 In order analysed in more detail what are the specific rules for revaluations of deferred pensions in (DB) (OPS) this can be consult 
on: https://www.oldmutualwealth.co.uk/Adviser/literature-and-support/knowledge-direct/pensions/escalation-and-
revaluation/defined-benefit-occupational-pensions/  






are also the most generous and least costly provision from the point of view of employees. 
(Bridgen P. and Meyer T. 2005)  
There are different ways to achieve the formula of what the beneficiary has the right to 
receive but the most used is based on the worker’s final wage and length of service, or on 
wages over a longer period. A (DB) scheme fixes the benefit in advance, usually as a 
proportion of the member’s earnings when they retire. It is not possible to know in 
advance how much the scheme is going to cost. The benefits are fixed and the 
contributions must be adjusted from time to time to make sure that the correct amount is 
being accumulated to provide for them. (Overy N., 2008)  
A (DB) system may be fully or partially funded, or unfunded. Thus the risk of varying 
rates of return to pension assets falls on the Sponsor. (Barr, N. and Diamond, P. 2009) 
3) Importance of (DB) (OPS) 
The History of the (UK) pension system is characterized mainly by the non-contributory 
system. Recent reforms have tilted the system further in the direction of a universal flat-
rate benefit. This confirms that the main objective of the (UK) state pension system is to 
reduce poverty at old age. (Bozio, A., Crawford, R. and Tetlow, G., 2010)  
An aging population and a trend to earlier retirement imply a growing number of elderly 
people dependent on a shrinking labour force. The gender gap in (UK) pensioners’ 
incomes, a legacy of past employment norms and pension policies, remains largely 
ignored by policymakers; their focus has been on the future pensions of working age 
individuals. (Ginn, J. and MacIntyre, K., 2013) 
Comparisons with other European Union (EU) Countries, the (UK)’s high pensioner 
poverty rate and gender inequality in later life income are avoidable, mainly through 






better childcare provision and/or more women-friendly and generous state pensions 
(Ginn, 2003). The outstanding feature of the (UK) pension system is that, under current 
policies, public expenditure on pension provision will remain modest, compared with 
other industrial Economies. (Budd, A. and Campbell N, 1998).  
4) (UK) Position – World trend in Pension Systems  
The (UK) was one of the first Countries in the world to develop formal private pension 
arrangements (beginning in the 18th Century) and was also one of the first to begin the 
process of reducing systematically unfunded state provision in favour of funded private 
provision (beginning in 1980).  
This explains why the (UK) is one of the few Countries in Europe that is not facing a 
serious pension crisis. The reasons for this is that state pensions (both in terms of the 
replacement ratio and as a proportion of average earnings) are among the lowest in 
Europe, the (UK) has a long-standing funded private pension sector, its population is 
aging less rapidly than elsewhere in Europe and its Governments have taken measures to 
prevent a pension crisis developing. (Blake, D., 2016)  
(DB) pension plans have been an important part of retirement income systems with 
widespread pension plans. In Canada, Ireland, (UK) and in United States, voluntary 
employer-provided pensions are widespread. In all four Countries, however, (DB) plans 
have declined while Defined Contribution (DC) plans have increased among private 
sector employees.  The decline in (DB) plans has varied considerably across Countries.  
(DB) plans have declined to a greater extent in (UK) and in United States than in Canada 
and Ireland. (DC) plans cannot be used to retain long-service workers because their 
account balances are fully portable once vested, so they provide workers no incentive to 
stay with their current employer. (OECD, Pensions Market in Focus, 2017)  






5) Decreasing trend regarding (DB) (OPS) 
Most Occupational pension plans operate on either a (DB) or a (DC) basis.  In recent 
years there has been a significant shift in retirement income provision in the (UK) from 
the situation where employers typically offer (DB) plans, to a situation where (DC) plans 
are more common. (Byrne, A. 2007) Private (DB) pensions are in decline. (Clark, G.L 
and Mank A.H.B, 2006) 
Reform Act of 2014 was one of the Acts that made a huge impact on this shifting move, 
making interesting to point that a qualitative analyse might be relevant for a more intense 
study on the differences between (DB) and (DC) schemes.  
With this changing traditional (DB) pension plans are gradually losing their dominance 
in the (OPS) systems of many Countries. The transition from (DB) to (DC) plans in 
private sector pensions is shifting investment risk from the corporate sector to households. 
(Broadbent. J. Palumb M. and Woodman E., 2006)  
In recent years, an increasing number of corporations have resorted to altering the 
structure of employee retirement plans from (DB) to (DC) in response to escalating 
pension costs. (DB) plan contributions are higher, on average, and less predictable than 
(DC) plan contributions. (Phan H.V. and Hedge S., 2013) and (Yermo. S. and Severinson 
C. 2010). 
6) (UK) Pension Legislation Act – Main Important marks  
Along the years many (UK) Legislation Acts have been released to accommodate what 
Actuaries and pension Sponsors thinks are most adequate rules for pension schemes, 
according to the evolution of the characteristics that these components of pensions 
incorporate. 






a) 1961 to 1975 
Graduated retirement benefit was introduced by the National Insurance Act of 1959 and 
operated from 1961–62 until 1974–75. The amount of pension earned depends on the 
number of units of graduated contributions the insured person paid between April 1961 
and April 1975 and the value of a unit at the time the insured individual comes to claim 
their pension. 
b) 1978 to 2002 
In the 1970s, there was considerable growth at (OPS). This created a division between 
those who had access to an Occupational scheme and those who had to rely on the state 
pension. The State Earnings-Related Pension Scheme (SERPS) was introduced by the 
Social Security Pensions Act 1975 and came into force in April 1978. This was a (UK) 
Government pension arrangement, to which employees and employers contributed 
between 6 April 1978 and 5 April 2002. Benefits are based on earnings between the 
Lower Earning Limit (LEL) and the Upper Earnings Limit (UEL). It provides a second-
tier 2pension for its members, and it establishes the minimum for those who can be 
permitted to opt out of the state’s second-tier system and to use Occupational or Personal 
pension schemes instead. (Budd, A. and Campbell N, 1998) 
(S2P) was introduced by the Child Support, Pensions and Social Security Act 2000 and 
came into force in April 2002. After Act 2000 this previous pension arrangement was 
replaced by The (S2P), or Additional State Pension, so this was introduced in the (UK) 
by the Labour Government on 6 April 2002. This new Reform includes an Additional 
                                                          
2 A flat-rate first-tier pension is provided by the state and is known as the (BSP). Second-tier or supplementary pensions are provided 
by the state, employers and private sector financial institutions, the so-called three pillars of support in old age. 
 The main choices are between a state system that offers a relatively low level of pension that is fully indexed to prices after retirement 
and an occupational system that offers a relatively high level of pension only to workers who spend most of their working lives with 
the same Company. (Blake, D. 2000) 






Pension benefits in favour of people with long-term illness or disability. (Bozio, A., 
Crawford, R. and Tetlow, G., 2010) 
These pensions are paid by the Department of Social Security (DSS) from state pension 
age, which is 65 for men and 60 for women. (Blake, D. 2000) 
c) 2005 to 2016 
In the old days, the nature of pension coverage in the public and private sectors was quite 
similar.  In both sectors, the overwhelming majority of those with pensions were covered 
by a (DB) plan. (Mundell A.H, Haverstick K and Soto M.,2007)  
The Pensions Act 2007 put into law the Reforms to the state pension system set out in the 
White Paper, ‘Security in retirement: towards a new pension system’, published in May 
2006. This included linking annual cost of living increases in (BSP) to earnings and 
changes to the state pension age that took effect from 2010. The Pensions Act 2011 put 
into law changes to state pension age. The Pensions Act 2014 brings changes to reform 
the state pension system and implement the single-tier pension. 
d) After 2016 
After 06 April 2016, (UK) Pensions also suffers a new revised and the additional state 
pension and part of pension credit are being abolished, to be replaced with a single-tier 
state pension. The so-called: state pension top up. To be able to qualify for the full 
pension, a beneficiary will now need 35 years of National Insurance Contributions 
(NICc), instead of 30 previously. 
These pension systems set for an earlier era needs to be reformulated in order to account 
for longer retirement periods implied by increasing life expectancy, earlier average 






retirement age and the additional rise in dependency rates implied by declining fertility. 
(Barr, N. and Diamond, P. 2009) 
III. Methodology and Results 
1. General Components on (DB) (OPS) 
a) Objective problem 
One of the major problems that people face after they leave the labour force is precisely 
how can they have an income to enjoy their lives. Subscribe a pension plan can be a 
solution. A pension plan is a program that defines the conditions to receive a pension. 
(Instituto de Seguros de Portugal, 2011) 
As (DB) are the types of plans that Actuaries have a huge impact on their formulation it 
seems a natural path to choose as a study object. A (DB) (OPS) can constitute an 
alternative solution for retiree people to enjoy their time. So, what we found interesting 
to study was precisely the behaviour of what we pick as major components of (DB) 
(OPS). We also find interesting not only have a general view on this theme, but also point 
the main differences among genders. As (UK) pensions have a unique set of rules it 
becomes one of the most attractive Countries to be studied. 
b) Which data Choose 
In order to conduct a report on components of (DB) (OPS) in (UK), it is necessary to 
collect some related data. So we start searching for some variables that can potentially 
impact the behaviour of total (DB) (OPS) subscribes. 
We found interesting to define as independent variables the following ones: Consumer 
Price Index (CPI), Retail Price Index (RPI), 10 year Gilt, Total Annual Average Salary, 






Total Labour Force, Total Mortality Rate. We collect (UK) annual data from 2007 to 2016 
and end up with 10 years to analyse.  
For the purpose of having more data analyse, reach a reasonable sample to perform 
regression analysis and minimize the errors on estimation models, we have ended up 
working with the equivalent monthly data to the range already mentioned. This gives us 
a collection of 120 values for each variable already stated. So, in order to improve the 
efficiency of this work, we have made the necessary changes to work with monthly data 
in this study. 
To get the values of our Time Series, we went to different sources that we show on 
Appendix I. The purpose of this exercise is to analyse if the chosen variables can impact 
the total number of (DB) (OPS). It is necessary to consider the impact of the chosen 
variables testing if each of them are positively/negatively related to the dependent 
variable and finally assess some considerations on Statistic significance.  
c) Econometric Notes 
We collect monthly data on the variables and length of time already defined and by doing 
so, we are dealing with what we call Time Series. So, before we proceed with further 
explanations is very important to consider some notes about Time Series analysis 
according to the literature.  
To perform an econometric analysis using Time Series is important to consider some 
components that can distort our analysis like trends or seasonality. This will not allow the 
Time Series to behave as stationary and by consequence, it forbid us to perform the 
accurate analysis as possible. So the first thing that literature advises us to do is look at 
the data before we establish some specifying model. (Granger, C.W.J, 1981). 






We notice that one of the components that can distort Time Series analysis is seasonality. 
So by performing the moving average filter we have adjust for seasonality. So we correct 
this source of distort on our data.  (Cogley, T. and Nason, J.M., 1995) 
There is also other features that can cause distorts on data, trends. According to Kao, C., 
1999, it is known that some Macroeconomic variables, could be described with drift, 
which is the sum of an integrated process and a linear trend. The majority of the 
Macroeconomic Time Series often have an upward drift or trend which makes them non-
stationary. (Cogley, T and Nason, J. M., 1995). 
The procedure to start our analysis is doing a visual inspection of the time plot, and by 
checking the autocorrelation function or run a unit root test. If the Time Series end up 
with a unit root this means that the Time Series is non stationary and need the appropriate 
transformation to be run. 
The Augmented Dickey-Fuller test allows us to understand how should be the 
transformation process to be performed on a Time Series in order to be regressed. In this 
test is possible to include an intercept and include or exclude a trend. If we see a trend on 
the plot, we should include it on the test and if we don’t see it on the plot we should 
exclude the trend from the test.  
Box and Jenkins, 1970 defends that while an original serie may be non-stationary, it can 
often become stationary by differencing a sufficient number of times. There is also strong 
evidence that suggested that on the majority of the Economic variables the appropriate 
differenced is one. (Granger. C.W.J and Newbold P.,1974) 






We also performed the first difference for all the variables that we have in this study and 
we were able to see that they become stationary and ready to be used for regression 
purposes. 
d) Dependent Variable 
As previously stated, in order to study (DB) (OPS), we have the intention to study 
components that affect this.  To do so, we will run regression models and so a dependent 
variable and some explanatory variables are needed. To be able to build a model we need 
to have a variable that we want to be explain by other variables behaviour. That’s 
essentially the concept of a dependent variable on a regression model. It makes sense that 
as we want to analyse the (UK) (DB) (OPS) we chose it as dependent variable.  
Appendix II show us the evolution of the total members on (UK) (DB) (OPS). It is 
possible to see that this variable seems to have a positive trend along the length of time 
of our sample. As we are dealing with Macroeconomic Time Series it is very important 
that we acknowledge the fact that (UK) Economic events impact the way our variable 
behaves without the impact of other exogenous variables of the model. Looking at the 
(UK) Economic Timeline there are a few events from 2007 to 2016 that we can highlight 
and present on Appendix III with a brief (UK) Economic Timeline and related reasons 
for the increase or decrease of the total number of (UK) (DB) (OPS) plans.  
e) Explanatory Variables 
Every regression model have to choose some independent variables that will help to 
explain part of the behaviour of the dependent variable. So, we can define an explanatory 
as a variable that is related to the dependent variable and can impact the behaviour of that. 
This means that each change on the explanatory variable can have an impact on the 
dependent. A possible solution for us to understand if the chosen independent variable 






can strongly or weakly support the behaviour of the dependent variable is testing each of 
them. Doing this, we will be on the position to say if they have Statistic significance to 
explain part of the behaviour of the total number of (UK) (DB) (OPS) subscribes.  
What is needed is to understand how a (DB) pension plan can be calculated for a single 
individual and absorb the variables that are needed to compute it, use them as independent 
variables for the study that we want to perform. It was exactly what we do and so we end 
up choosing the following variables to study as independent variables for our model. 
(CPI), (RPI), 10 year Gilt, Total Average Annual Salary, Total Labour Force and 
Total Mortality Rate3. For each single variable chosen we will test the relationship with 
the dependent variable and see if each of them have Statistic significance. 
e.1) Consumer Price Index 
(CPI) is defined as the Consumer Price Index. It is the closest measure of periods of 
inflation or deflation, a weighted average of prices of a basket of consumer goods. 
Fluctuations in (CPI) are used to assess fluctuations in the cost of living. This represents 
an important measure on (DB) (OPS) because changes in (CPI) will affect the way we 
revaluate tranches of pensions.  
When a beneficiary on a (DB) plan requests the correspondent amount of money that 
he/she has the right to receive at the present value, we say that we compute his/her Cash 
Equivalent Transfer Value (CETV). For those people with a (DB) pension, a (CETV) is 
the lump sum the pension scheme will offer in exchange for giving up any future claims 
to a pension from the scheme.  
                                                          
3 For the bolded variables there was made the necessary transformations in order to analyse the correspondent monthly date regarding 
the same range of study. For further explanations please read the section conclusions and further research. 






In the context of (UK) (DB) (OPS), (CPI) is one of the most chosen indexes to compute 
revaluation from Date of Leaving (DOL) of the beneficiary to Normal Retirement Date 
(NRD) on non - Guaranteed Minimum Pension (GMP) tranches. 
To do so, we usually apply the following formula:  
𝑇𝑁𝑅𝐷 = 𝑇𝐷𝑂𝐿 × 𝑃𝑎𝑠𝑡 𝑟𝑒𝑣 × (1 + 𝐶𝑃𝐼)        (1) 
Where T represent the respective Tranche, (𝑁𝑅𝐷) is the Normal Retirement Date and 
(DOL) is the Date of Leaving. From the previous equation, we can see that (CPI) is 
important to obtain an estimate of future revaluation, this means that it takes into account 
fluctuations on Inflation. The value of a pension tranche tomorrow will need to take into 
account that over time, events tends to be different, prices fluctuates, so at (NRD), this 
will be reflected by the behaviour of (CPI) until that date. 
e.2) Retail Price Index 
(RPI), like (CPI), reflects changes in the cost of a fixed basket of goods over time. Both 
are calculated under similar data, however, usually, 12-months inflation gets a higher 
valued when this is measured by (RPI) by almost 1%.  
The (UK) Government still uses (RPI) for some purposes however, the Office of National 
Statistics (ONS) and (UK) National Statisticians believes that comparing with other 
international inflation index (RPI) becomes obsolete. (UK) (DB) (OPS) plans still uses 
(RPI) on a broad of (CETV) purposes specially to access the impact of the increase on 
annuities over time.  
As similar to (CPI), (RPI) represents fluctuations of the cost of living but in this case, we 
will apply this impact to annuity tranches that need to be considered for (CETV) purposes. 
As already mentioned we expect that over time, prices increases and this will lead us to 






higher values on the annuities computed. This increase represents the expected growth on 
the annuity over the years the beneficiary is entitled to receive the pension.  
e.3) (UK) 10 year Gilt 
Gilts are bonds that have low investment risk, issued by the British Government. 
Essentially this represents a nominal bond that promise to pay a fixed coupon rate. On 
exercises like (CETV) we use zero coupon Gilts derived from a zero coupon Gilt yield 
curve. As we are analysing the perspective of a beneficiary in the context of these (DB) 
pension plans it is worthwhile to know how Gilts can impact the final transfer value.   
There are mainly two different uses of this measure on the computation of a (CETV). The 
first main use is to compute pre - retirement rates and the second is to compute post - 
retirement rates. A more detailed and visual approach of it is described in Appendix IV. 
On the case of pre - retirement rates, this acts like an interest discount risk free rate. To 
be able to use it, we need to compute every tranche of the respective beneficiary transfer 
value at (NRD). After this step, to know the amount of money that a beneficiary has the 
right to receive at the Date of Calculation (DOC), we then apply a discount factor using 
pre- retirement rate as our discount rate.  So on a mathematical point of view, we can use 
the following formula: 
𝑇𝐷𝑂𝐶 =  𝑇𝑁𝑅𝐷 × 𝐴𝑛𝑛𝑢𝑖𝑡𝑦 × (1 + 𝑖)           (2) 
Where T is the respective tranche, (DOC) stands for Date of Calculation, (NRD) is the 
Normal Retirement Date and 𝑖 is our pre-retirement rate.  
In essence, what we are computing is a present value of cash flow, using an interest rate 
that tells us the market price today of future cash flow.  






e.4) Total Annual Average Salary  
A salary represents a fixed regular payment made by an entity to the respective employee. 
Typically this is made on a monthly basis but can also be expressed on annual terms. 4 
As the objective of our analysis is to understand (UK) context we used the Total Annual 
Average Salaries to study as one explanatory variable to our model. With the necessary 
changes to know the correspondent monthly values.  
For retirement context and in particular for (DB) (OPS), when a beneficiary of a (DB) 
plan requests is present value pension, we first have to access what that person has the 
right to receive at (DOL). On a simplistic way to compute the total pension at (DOL), we 
can use the following formula:  
𝑇𝑜𝑡𝑎𝑙 𝑃𝑒𝑛𝑠𝑖𝑜𝑛 𝑎𝑡 𝐷𝑂𝐿 = 𝐹𝑖𝑛𝑎𝑙 𝑃𝑒𝑛𝑠𝑖𝑜𝑛𝑎𝑏𝑙𝑒 𝑆𝑎𝑙𝑎𝑟𝑦5 × 𝑆𝑒𝑟𝑣𝑖𝑐𝑒 × 𝐴𝑐𝑐𝑟𝑢𝑎𝑙6 (3)  
Changes on the amount of salary will affect the total amount earned by a beneficiary.  
e.5) Total Labour Force 
According to the Cambridge dictionary, labour force represents all the people that actually 
work for a particular Entity and all the people that are on the right age to work, this 
includes all the individuals that at the short run will become employees of an Entity. 
From a Macroeconomic perspective, lower employability will directly affect structural 
unemployment. Remembering the life-cycle hypothesis, an individual will plan his/her 
                                                          
4 Notice that for Portuguese Legislation all the Gross Annual Salaries should be divided by 14 according to the supplement retributions 
see Portuguese Work Code articles 263º and 264º. The main difference for British Legislation is that the Annual Gross Salary should 
be divided by 12, please consult the British Government website to check this information https://www.gov.uk/minimum-wage-
different-types-work/paid-an-annual-salary So if a regular British employee want to check his/her correspondent monthly salary can 
check it using the following calculator: http://www.salaryconverter.co.uk/ 
 
5 The Final Pensionable Salary refers to the amount on which the final benefits are calculated in a (DB) scheme and it can be calculated 
using a broad variety of methods. To see more detailed information regarding this please consult https://www.barnett-
waddingham.co.uk/comment-insight/briefings/2013/12/10/pensionable-salary-vs-final-pensionable-salary-vs-/   
 
6 The accrual is a financial measure that can be seen as an adjustment the adding together of interest of different investments over a 
period of time or the excess of the present value of a pension fund's total of future benefits. Usually, in the retirement plans, we use 
accruals of 1/45; 1/60; 1/80; 1/100. 






consumption and savings paths throw life, trying to balance them smoothly during all the 
time. The savings are assumed to be enough to spend until the person die. So in order to 
show the importance of the labour force as a variable to take into consideration and break 
this life cycle theory, we present two situations that incorporate real economic changes 
on Appendix V.  
By the analyse of both graphs is possible to see that Labour Force is a huge measure to 
consider in our analyses because we cannot guarantee consumption or our savings if we 
do not have the source to provide it and this source comes in the form of salary for all the 
employees on the labour force.  
e.6) Total Mortality Rate  
Once we are studying retirement a natural concern is to be aware of the (UK) life 
expectancy and by opposite the mortality rate.  
This represents the number of deaths in a certain group of people in a certain period of 
time. For the context of this study every time that we refer to Mortality Rate, we do it as 
an aggregate measure of deaths in the (UK) for the period that we already mentioned. For 
the purpose of this work, study the distribution of the (UK) population and be aware of 
the respective Mortality Rate is important to know if it is worthwhile to support (DB) 
(OPS) plans in the Country and if there is enough target population to subscribe them. 
f) Testing Hypothesis 
Once our first focus is to study the general components of (UK) (DB) (OPS) it is natural 
to test these components with what we introduced as dependent variable. On the previous 
section of this text, we describe what we percept as the main components of (UK) (DB) 
(OPS) and use them as independent variables to be tested on regression models that we 
intend to build.  






For each of these components, we gave an explanation why these variables were chosen. 
In this section our pretend is to forecast the possible relationship that each independent 
variable have, giving reasonable explanations why we thought that the outcome will be 
that. 
We have 6 Hypothesis that we want to test: 
𝐻 :  (CPI) is positively related with the total number of (DB) (OPS)   
𝐻 : (RPI) is positively related with the total number of (DB) (OPS)  
𝐻 : (UK) 10 years Gilt is positively related with the total number of (DB) (OPS)  
𝐻 : Total Annual Average Salary is positively related with the total number of (DB) 
(OPS)  
𝐻 : Total Labor Force is positively related with the total number of (DB) (OPS)  
𝐻 : Total Mortality Rate is negatively related with the total number of (DB) (OPS)  
The first variable being tested is (CPI) .As previously stated (CPI) is important to obtain 
an estimate of future revaluations on the context of computing a (CETV). A subscriber 
that knows precisely that, will want to have higher income for his/her subscribed pension. 
The increase of (CPI) will lead to higher outcomes on pensions, so this will lead as to 
expect that testing this component with the dependent variable will get a positive 
relationship.  
The Second variable is (RPI). For this variable we expect a positive relationship using the 
same arguments as the previous. As the (RPI) represents what is expected to increase on 
an annuity, as higher the value of this rate, the higher will be the final amount of the 
pension.  






The third variable is the 10 years Gilt. As previously stated on the context of a (CETV) 
exercise this component works as an interest rate, to know the present value of an amount 
of money that we already know at the retirement date. As higher the rate, the higher will 
be the present value. So, we expect that the relationship will be positive.  
The fourth variable is the Average Salary. Salaries represent a huge variable to study and 
is natural to think that as higher the salary the higher will be an outcome of a pension. So, 
we expect a positive relationship. 
The fifth variable is the Labour Force. For this particular variable, we also expect a 
positive relationship because as higher the Labour Force, the higher will be the target 
population that could be interested in subscribing a (DB) (OPS) plan. 
The sixth variable is the Total Mortality Rate.  For this particular hypothesis, we expect 
to have a negative relation when testing with the dependent variable because as higher 
the (UK) Mortality Rate is, the higher the probability to lose target population that is 
interested in subscribe a (DB) (OPS) plan.  
We would like to emphasize that we will come back to analyse each of these hypotheses 
after getting the results. Then we will see if there are enough Statistical significance in 
each hypothesis.  
g) Regression Models 
Previously we discuss the importance of having the necessary correction on the data to 
start performing econometric regressions. Our intent on this section is to access the 
importance of regression models to analyse Time Series. 
Before we explore the importance of regression models there is Feature that we are 
concern about, correlation matrix. 






A correlation matrix is a table that set the correlation coefficient between a set of 
variables. If on a regression model a set of variables are correlated to each other this will 
lead to inconsistent parameter and serial correlation of the residuals. (Egger P., 2002) 
Correlation matrix are powerful Statistical tools to be used in order to guarantee that on 
a specific multiple linear regression, the chosen explanatory variables are independent to 
each other and therefore can be used to setup a proper regression model. (Slinker B. K. 
and Glantz S.A.,1985) 
On Appendix VI, we show a complete analysis of our explanatory variables by extracting 
a table with descriptive statistics. The variables have been adjusted to reflect the correct 
transformation. We also show the respective correlation matrix. In this experience, we 
were able to spot several pairs of variables highly correlated and highlighted them on the 
Appendix VII. So we easily could spot which pairs of variables cannot be tested together 
using the same regression model.  
As a result we decided to use two different types of regression models, Ordinary Least 
Squares (OLS) and Prais Winster (PW) and Cochrane-Orcutt (CO) as we will further 
detailed. We have ran six different tests per type of regression, with three explanatory 
variables per regression. Showing the respective results on Appendix VIII.  
g.1) Correlated Coefficient 
From the correlation matrix we get four pairs of variables that on modular analysis have 
a coefficient superior to 0.5. This is the type of relationship more closely to what is known 
as a perfect relationship (-1 /+1).  






The respective pairs of variables that we identify as having potential problems of being 
tested together are (CPI) and (RPI), 10 years Gilt and Total Annual Salary, 10 years Gilt 
and Total Labour Force, Total Annual Salary and Total Labour Force.  
(CPI) and (RPI) have a correlation coefficient of 0.6053, so, on regression models that 
we used (CPI) we decided to exclude (RPI) on the regression and vice versa.  
10 years Gilt and Total Annual Salary shows a coefficient of -0.5563. This two variables 
are related to each other in the sense that as Gilts are bonds issued by the British 
Government they represent a powerful income to the ones who buy this products. 
10 years Gilt and the Total Labour work force have a coefficient of -0.5802. This two 
measures similar to the previous pair are related to the sense of being a tool for income.  
The Total Annual Average Salary and the Total Labour Force have a coefficient of 
0.8959. These two measures are directly related to each other because one stand for the 
amount of money earned and the other stands for the proportion of the same group of 
people. 
As the previous mention for each pair that we identify as having high correlation 
coefficients we mutually exclude them on the same regression analysis in order to have 
the most accurate as a possible sample of regressions to study. 
g.2) Need for Regression Models  
On essence a Regression Model is the use of a set organized and preselected data that will 
help understand the behaviour of the defined dependent variable on particular model. 
Regression based analysis remain one of the most widely Statistical approaches 
throughout research work. (Hayes A. F., 2013)  For our specific exercise of analysing the 






total number of (DB) (OPS) in (UK) we have use a regression model for help us to predict 
what should be expected for the next years on the behaviour of this variable.  
g.3) Decision of using two different models   
For the purpose of getting more analytical and varied work, we decided to incorporate 
more than one type of regression model. So, we decided to run two sets of regression 
models. One using (OLS) regressions and the other using (PW) and (CO) method. 
g.3.1) Ordinary Least Square 
(OLS) regression is a generalized linear modelling technique. Represents, one of the most 
common techniques used in multivariate analysis. Using this method we choose a set of 
explanatory variables to be tested. (Moutinho L. and Hutcheson G., 2011) 
g.3.2) Prais-Winster (PW) and Cochrane-Orcutt (CO) 
The (CO) transformation has been accepted by Economists as a standard procedure for 
the purpose of improving the efficiency of estimators of linear regression models. 
(Maeshiro A., 1976) After some while, Sigber Prais and Christopher Winsten developed 
the (PW) estimation to deal with serial correlation in linear models. That represents in 
essence a modification of the initial (CO) estimation Method. 
The (PW) and (CO) methods are essentially equivalent except for the treatment of the 
first observation in the data set. The (CO) method simply omits the first observation, 
while the (PW) method transforms the observation and retains it. Asymptotically, there 
is no difference in the efficiency of estimators produced by the two methods. (Dielman 
T. E. 2009) 






h) Generic model to be used 
As we already present the types of estimations that we are putting our study through it is 
time to present what is our generic model in this study. Considering 𝑌  the dependent 
variable and 𝑋   the different explanatory variables on the study, the generic 
representative regression model is the following: 
𝑇𝑜𝑡𝑎𝑙 𝐷𝐵 𝑂𝑃𝑆 = 𝛽 + 𝛽 𝐶𝑃𝐼 + 𝛽 𝑅𝑃𝐼 + 𝛽 𝐺𝑖𝑙𝑡10 + 𝛽 𝑆𝑎𝑡 +𝛽 𝐿𝑎𝑏𝑜𝑟 +
𝛽 𝑀𝑜𝑟𝑡 + 𝜀  ; (4) 
Where the 𝑇𝑜𝑡𝑎𝑙 𝐷𝐵 𝑂𝑃𝑆  is the first difference of the total number of DB OPS. 𝐶𝑃𝐼 ,
𝑅𝑃𝐼 , 𝐺𝑖𝑙𝑡10 , 𝑆𝑎𝑡 , 𝐿𝑎𝑏𝑜𝑟 , 𝑀𝑜𝑟𝑡  are the first difference of each respective variables.  
As already said, Appendix VIII shows the results using (OLS) method and (PW) and 
(CO) method respectively. 
i) Analysis of the results 
Through the entire study, our intent is to answer the question of what are the main 
determinants of (UK) (DB) (OPS). The results of our experience can be consulted on 
Appendix VIII of this work. The reason to use two different types of regression to build 
our tests is to have more accurate and diverse results that can help us to achieve more 
accurate conclusions. 
On this appendix we present the results of the regressions that we have run with the 
appropriate changes to ensure that the regressions passed the autocorrelation test and that 
the residuals follow a white-noise process. All of them have passed Durbin- Watson test 
for (OLS) regressions and Portmanteau test at a 5% significance level.  It is worthwhile 
to state that the reason why we do not perform the Durbin-Watson test to the (PW) 
regression is that it cannot be applied, once the regression itself ensures no 






autocorrelation. Having no evidence of autocorrelation and having the residuals follow a 
white noise process, we are on the position to say that we have followed the main 
important conditions of the Guass-Markov theorem. For each of the hypothesis that we 
have tested we would like to share the conclusions. 
i.1) H1- Is (CPI) positively related with the total number of (DB) (OPS)? 
Our intent with this hypothesis is to show that (CPI) is important and have a positive 
impact on the dependent variable. So we test this, using a total of six tests from two 
different regression models, using tests 1, 2, 3, 7, 8 and 9. After analysing the results, we 
cannot assume a positive relationship with the dependent but we can see that (CPI) is 
statistically significant to explain the behaviour of the dependent.  
i.2) H2- Is (RPI) positively related with the total number of (DB) (OPS)? 
As on the previous hypothesis, the intent is also to show that (RPI) is important and have 
a positive impact on the dependent variable. So we test it, using tests 4,5,6,10,11 and 12. 
After performing the tests that support hypothesis 2, we can see that even we don't manage 
to have a positive relationship, this variable is still statistically significant to study the 
dependent. 
i.3) H3- Is the 10 years Gilt positively related with the total number of (DB) (OPS)? 
With this third hypothesis the intent continuous to be the search for a positive relationship. 
So for 10 years Gilt we were able to perform tests 1, 4, 7 and 12. Running all the four 
tests we get surprised. All of them reveals a negative sign, so we cannot use any of the 
tests to show evidence of a positive relationship. At least using these two types of 
regression models with the timeline that we chose to study. In what concerns the 
significance level all of them reveals to be statistically significant. 






i.4) H4- Is the Total Annual Average Salary positively related with the total number of 
(DB) (OPS)? 
The intent with this hypothesis is show evidence of a positive and significant relationship 
with the dependent variable on the study. To test it we perform tests 2, 5, 8 and 11.  It was 
not possible to perform more than that, once the variable Total annual average salary is 
relatively related to other variables. 
The results reveal that, as we expect the total Annual Average Salary have a positive 
relationship on the four tests and also have statistical significance. So we have strong 
evidence to confirm this hypothesis.  
i.5) H5- Is the Total Labour Force positively related with the total number of (DB) (OPS)?  
As all of the previous hypothesis we also want to show evidence of positively and 
significant relationship with the total number of (UK) (DB) (OPS) plans. In order to test 
this hypothesis, we have run tests 3, 6, 9 and 12. It is possible to see that we get a positive 
relationship with the dependent on all the tests. On the statistical significance, we also 
achieved Statistical significance. There is strong evidence that can confirm this 
hypothesis.  
i.6) H6-Is the Total Mortality rate negatively related with the total number of (DB) 
(OPS)?  
In opposite of all of the previous hypothesis that we want to test, we want to show 
evidence of a negative relationship between the Total Mortality Rate and the dependent. 
To do so, we also have performed all the 12 tests, using two different regression models 
as the previous hypothesis. Moving to the analysis of this results we say that on all the 
tests performed there is no evidence in neither one of the tests of the negative relationship 
that we are expecting on. Also, about significance, there strong evidence that all the tests 






performed are Statistically significant to study the dependent variable. It seems that we 
do not have evidence, at least using these types of regression models with this particular 
time scale, that the hypothesis can be totally confirmed. 
i.7) Evidence of the proposed hypothesis  
We finished the detailed analysis of each hypothesis that we found interesting to explore 
in this experience and know we are on position to say that we strongly can confirmed our 
initial prepositions about hypothesis 4 and 5. With a 95% confidence level, we can say 
that Total Annual Average Salary and the Total Labour Force are strong variables to study 
our dependent and both are confirmed to have a positive impact on the total number of 
(UK) (DB) (OPS). 
In this study, we do not have enough evidence to be able to strongly confirm hypothesis 
1, 3 and 6. Even we do not reach the results that we are expecting to, this are valuable 
data to this study. We can say that (CPI), 10 years Gilt and the Total Mortality Rate are 
important variables. As these three variables show evidence of being statistically 
significant besides the opposite relationship that we want to test it, we decided to partially 
confirm these three hypotheses. 
Finally, in what concerns hypothesis 2, we can show that only 2 of the six tests show 
evidence of being significant to describe the dependent variable behaviour. Once we do 
not have enough evidence either the relationship or the statistical significance of (RPI) in 
this study, we decided that we do not have enough evidence to confirm the hypothesis. 
2) Gender Analysis 
The previous section of this study was dedicated to the general components of (UK) (DB) 
(OPS). What is also interesting to be analysed is if there are differences in the treatment 
of these pensions between genders. So, we have also incorporated a brief gender analysis 






on this study to be able to approach some important concept that we need to bear in mind 
when we are analysing (UK) (DB) (OPS) between genders. 
We have been revised the information provided in order to state the most recent changed 
in terms of equalising 7pensions among the gender. 
a) What is a Gender Analysis 
A gender analysis is an analysis that recognizes the existence of differences among 
genders. In the past decade gender inequality in pensions has been increasingly 
recognized as unacceptable. Women’s lower average pension income makes them more 
likely than men to depend on means-tested benefits or on family members in later life, 
but neither of these is an attractive option. (Ginn, J. and MacIntyre, K., 2013) 
b) Importance of performing a Gender Analysis 
We are concerned with the underlying causes of these inequities and focused to achieve 
positive change for the gender that has not been favoured. This was one theme that has 
been concerned researchers as we will state further. More than biological differences 
between men and women, the ways in which those differences have been valued is one 
of the most concerning issues on (UK) (DB) pensions among years. 
c) What Researchers have said 
Along the years, women has risen their participation on the (UK) workforce. However, 
despite an escalation in the number of women found on the employment ladder, they are 
still yet to gain earnings parity with men even after the Equal Pay Act (1970) (Furnham, 
A. and Wilson, E., 2011) 
                                                          
7 On 26th October 2018, the High Court issued its long-awaited judgment in the Lloyds case. The case needed clarification on how 
the (GMP) in order to avoid the unequal effect of (GMPs). So, since that day we have new methods to valued (GMP) pensions in 
respect of the period that goes from 17/05/1990 to 05/04/1997. 






Due to (UK) men and women acting to confirm a stereotypical gender role within 
partnerships and welfare policies, women earn much less than their partners. This reflects 
and reinforce the gender division. (Price, D. 2006) 
Gender inequality in pensions has been increasingly recognized as unacceptable. 
According to the Department of Work and Pensions, women’s lower average pension 
income makes them more likely than men to depend on means-tested benefits or on family 
members in later life. (Ginn, J. and Macintyre, K., 2013) 
d) Equalisation 
Along the time the state pensions have been changed according to the different acting 
pension reforms. Most private-sector (DB) schemes in the (UK) contracted out the 
earnings-related part of the state pension system before April 2016. In place of this, for 
the period between 1978 and 1997, the benefit such schemes provided often had to include 
within it a (GMP) element. This (GMP) is gender discriminatory, following the pattern 
of the state pension. Thanks to other requirements imposed by the Government on private 
schemes, this has probably made the overall scheme benefit gender discriminatory. 
(Everett D. and Matteucci D., 2017) 
d.1) Guaranteed Minimum Pension  
 
(GMP8) is the minimum pension that an employer had to provide through a private 
pension scheme if they wanted to contract out the additional state pension before 6 April 
1997. 
                                                          
8 In order to check the rates that need to be used in the case of applying a Fixed (GMP) rate, please consult 
https://adviser.royallondon.com/technical-central/rates-and-factors/fixed-rate-gmp-revaluation/ and be aware that the range intervals 
date is related to the (DOL). 
 






The (GMP) 9rules were abolished from 6 April 1997. However, past accruals remain and 
a scheme that was contracted-out must still provide a pension at least as good as the 
(GMP) in respect of contracted-out service for any time a person was a member of that 
scheme, up to and including 5 April 1997. 
Once (GMP) has specific rules to be accounted, even when the scheme provides a higher 
benefit overall than the (GMP), the (GMP) must be accounted for separately from the rest 
of the private pension. Please see Appendix IX to have a visual sense at one example of 
how to separate tranches of computation when we analyse the data of a particular 
beneficiary that have (GMP) to be accounted. 
d.2) Statutory Pension Age10 (SPA) 
 
According to the (UK) Government, this represents the earliest age that a beneficiary can 
start receiving the state pension. This is based on the gender of the person, as well as the 
birth date.  
d.3) Normal Retirement Age (NRA) 
 
This concept of Normal Retirement Age (NRA) is similar to the previous concept of 
(SPA) but acknowledge the fact that this is scheme specific, so in the simplest way this 
represents the age at we should consider age retirement for calculation purposes, even if 
this does not correspond to the date at which the person retired in fact. 
                                                          
9 Notice that there are different methods to revaluations of (GMP). It can be by fixed rates, using tables of Section 148 at the respective 
April year or by Limited revaluations up to 5%. 
10In order to check how the Law have been changed in terms of (SPA) we can check 
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/310231/spa-timetable.pdf  and to 
be able to know a specific (SPA) we can use (UK) Government calculator by following the necessary steps at 
https://www.gov.uk/state-pension-age  






In order to compute Protected Rights11, we use (NRA) of 65 for male and (NRA) of 60 
for female. This procedure is standard across all scheme rules. Essentially, besides the 
age effect, what causes the main differences in the calculations of Protected Rights for 
both genders is the specific rules that we should obey computing the respective annuities. 
So, to be more conscientious about the gender impact on annuities, we present on 
Appendix X. 
e) Important High Court Events – Gender Discrimination decisions  
 
Two of the most important events in terms of efforts to end gender inequalities are being 
cited below. 
e.1) Barber Vs Guardian Royal Exchange (European Court of Justice) – 17 May 199012 
 
In 17 of May 1990, Mr Barber wins a court case, claiming that he has been discriminated 
by his gender in what concerns his right to receive his retirement pension benefits. The 
European Court agreed and since that date by retrospective application of the barber 
decision all pension benefits were subject to Article 119 (141) that institutes the barber 
period. This result conflict with previous European Commissions Directives and therefore 
is not operate prior to 17 May 1990. 
In practical terms the barber period constitutes an interval of time were all pensions were 
revaluated using an (NRA) of 60, despite the gender of the beneficiary. This constitutes 
one of the most important resolutions on (UK) pensions at the time and has caused 
                                                          
11   According to the (UK) Law, Protected Rights represents the part a member's pension rights in a contracted-out money purchase 
scheme or an appropriate personal pension scheme that derived from rebates the member's employer and the member received on their 
(NICs). 
12 The description of Mr. Barber' employee history facts that lead him to the court can be seen in 
https://www.sackers.com/pension/barber-v-guardian-royal-exchange-european-court-of-justice-17-may-1990/  






Actuaries to rewrite the scheme rules of different pension schemes.  In order to show this 
impact see Appendix XI with a setup rules 13of a generic pension scheme. 
e.2) Lloyds Banking Group Pensions Trustees Limited Vs Lloyds Bank PLC and others 
– 26 October 201814 
 
On October 26 of 2018, Andrew Short QC and Nicholas Hill acted for the Representative 
beneficiaries of this case. They addresses the long-standing question whether contracted-
out members’ benefits must be adjusted to reflect inequalities in their (GMP)s. 
As have been proved that there is an objective difference between the position of males 
and females arising from the (GMP) legislation, the Trustee needs to repay the 
correspondent amount of monetary difference resultant of the excess of what the opposite 
gender have the right to receive in the same conditions. 
So from that date forward, Actuaries and Trustees have been made an effort to amend the 
(GMP) inequalities by using different methods to equalise (GMP)s. Essentially what is 
needed to be done is correct the value that is given in excess to the opposite gender by 
finding a correspondent uplift on the same conditions to the gender that is being 
performed the analysis. One method of doing that is shown on Appendix XII. 
Notice that this (GMP) equalisation is only applicable to the period that goes from 17 of 
May 1990 to 05 of April of 1997. 
f) Other Important Considerations 
In order to have a large view about gender analysis is important to state a few 
considerations about the gender differences that are demographic and economic as well.  
                                                          
13 This setup rules is an output of an Actuarial application used by Mercer 
14 Other descriptive facts about this case can be analysed be consult https://www.outertemple.com/2018/10/judgment-in-the-lloyds-
gmp-equalisation-case/  






f.1) Demographic Considerations 
To be able to state differences among males and females is highly important to analyse 
how they are structured on the population of this study. Increases in pensionable age, are 
one policy response to the fact that people are living longer. Around half of Organization 
for Economic Co-Operation and Development (OECD) Countries have elements in their 
mandatory retirement-income provision that provide an automatic link between pension 
and a change in life expectancy. These changes have important implications for the way 
the cost are providing for pensions as life expectancy increases. In order to have a clear 
idea of the (UK) life expectancy reality is shown on Appendix XIII the evolution of the 
(UK) population from 2007 to 2016.  
As well as the life expectancy, National life tables 15are important features to be 
considered because they contain important elements of what is expected to be the average 
number of additional years a person can be expected to live.  
f.2) Economic Considerations 
There is also a few economic differences that should be stated among the genders. As 
we had the possibility to collect the Labour Force date and Average Salary by gender 
we have performed the correspondent graph of these measures. Please see Appendix 
XIV to see the gender differences of the two economic measures on the same period 
that have been objective of study. 
g) (CETV) Gender Exercise 
As we already state in the beginning of this gender analysis section, we believed that 
(UK) actuarial rules tend to benefit males among females rights so we have performed a 
                                                          
15 Once the (ONS) releases an annual updated of National life table for the (UK) we can consult this tables at 
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/lifeexpectancies/datasets/nationallifetablesengla
ndreferencetables 






cash equivalent exercise using Ceteris Paribus the same inputs applying the correspondent 
actuarial rules for the specific gender. The simulation exercise was performed using 
monthly basis from January 2016 to December 2017. The entire exercise can be shown 
on Appendix XV.  
IV. Conclusion and Further Research 
Choosing to study a theme on retirement pensions is generally is not easy, because there 
is a lot of particularities to be said. We start this study by giving a general overview of 
what have being done on Reform Acts to update pension Laws and particularly in the 
(DB) (OPS) (UK) plans.  
The exercise of think on variables that can impact and make a decision on whether the 
possible subscribers should apply for a (DB) plan implies a lot of effort in us to understand 
the components that normally impact the value that contributes to increase or decrease 
the final amount of these individual plans at the end of the day. We then moved to study 
the general components of (DB) (OPS) plans by testing the relationship of our chosen 
explanatory variables with the dependent variable and become aware that only 
Hypothesis 2 hasn´t shown evidence of being significant. This result confirms the idea 
that (RPI) has become an index obsolete. 
The third part of this study was to show that along the years there have been conducted 
some gender discrimination on the treatment of pension plans but the constant law review 
is precise to reduce these discrepancies by correcting as much as possible beneficiaries 
that might feel discriminated.  
As we already expect during this project we have faced some limitations that we found a 
way to fill. Initially, we start collecting annual data for our Time Series analysis but as 






we realize that wasn't enough to conduct accurate regression analysis we decided to step 
back and collect monthly data for the same range of time that have been selected. 
Unfortunately, we weren´t able to find monthly data for 10 year gilt, Total Average 
Annual Salary, Total Labour Force and Total Mortality Rate. So, we have perform the 
necessary adjustments I order to have monthly data for each study variable.  
For further research, there is an open window to continue studying (DB) (OPS). An 
interesting suggestion is to segregate the number of males and females of the total (DB) 
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Appendix XIII - Distribution of Population from 2007 to 2016 
 
Appendix XIV - Graph with Labour Force and Average Salaries by Gender 
 
Appendix XV - General Report on (CETV) Exercise 
The aim of this exercise is to show that even on the presence of equal salaries, years of work and equal pension at (DOL), Males 
transfer values continue to be bigger than females in the same conditions during each month of 2016 and 2017. 
In order to percept if it  exists a favorable treatment to Males Transfer Values in comparison with female ones, it is proposed to 
realize an Exercise of computing a (CETV) for both Male and Female conditions Ceteris Paribus, only the Life Expectancy rules will 
be changed according to the gender. 
It was necessary a real case example which was picked from Mercer’s data base on a random month. This was replicated for the 
months in analysis, in order to analyse the differences between genders and the evolution of financial market conditions during 
2016 and 2017. 
By replicate the same date for each month of 2016 and 2017, we get the following results: 
 
 








Which lead to an interesting analysis that we can directly compare Benefits after 1997 and the total amount of Transfer Value 
because all of this is computed using the same normal retirement age at 60 but because the Protected Right have different rules to 
be considered ((NRA) 60 for Females and (NRA) 65 for Males), we will not be able to compare them directly.  
On the General Calculation of the Transfer Value used considering the data that we have we will used T1, T2 and T3 that stands for 
T1 – Pensions between 17/05/1990_05/04/1997; T2 – Pensions between 06/04/1997_05/04/2006 and T3 06/04/2006_01/01/2015. 
All of these three tranches have a revaluation age of 60, so independently of which gender we used to compute the benefit the 
revaluation age will be the same. On the General Results for total transfer Values this differences in the final value will be more 
evident on 2017 conditions as the graphs will show. 
 
Giving the results achieved, is it possible to see that there are bigger gaps between genders considering Protected Rights at 60 
instead of 65 for both years in analysis, not having any exceptional outlier month. This means that for this exercise, if Females are 
entitle to received there Protected Rights at 65 instead of the Statutory 60 the difference between genders could reduce a little. 
Why this difference happens if we are computing Protected Right, considering Ceteris Paribus, the same conditions for both 
genders? On this calculation all components are the same, except the component Annuity. The way we compute annuities will be 
different depending the gender that we are analysing.  
We have different baseline for mortality tables: #SPA07M / ##SPA07F, mortality weightings of 110%/100%, an adjustment of +3/-3 
years and different proportion Married 80%/70% if we are considering a male/female member respectively. All of this inputs will 
affect the final annuity that is generated at the end. State different rules according to the gender is what is causing the difference 




30/jan 28/fev 30/mar 30/Apr 30/May 30/jun 30/jul 30/aug 30/Sep 30/Oct 30/nov 30/Dec
2017 Transfer Value
Male Conditions Female Conditions
 £380 000,00
 £580 000,00
30/jan 28/fev 30/mar 30/Apr 30/May 30/jun 30/jul 30/aug 30/Sep 30/Oct 30/nov 30/Dec
2016 Transfer Value
Male Conditions Female Conditions
